Abstract: Studies of hadronic B decays to charm-related modes at Belle are presented.
Introduction
Preliminary results on B decays to charm-related modes at Belle are presented. The data sample was collected with the Belle detector [1] at KEKB [2] , and corresponds to an integrated luminosity of 21.3 fb −1 at the Υ(4S) resonance, which contains 22.8 million BB pairs, and 2. light neutral meson, proceed via an internal spectator diagram, and are expected to be suppressed relative to the external diagram, since the color of the u antiquark produced by the weak current must cancel the color of the c quark, as shown in Fig. 1 . Studies of such color-suppressed decay modes can be used to test models of hadronic B meson decays and to provide information on final-state interactions. Results of searches for color-suppressed B 0 → D ( * )0 X 0 decays have been published by the CLEO collaboration [3] ; however, only upper limits were obtained.
In addition to thebackground, we ob- Table 1 summarizes the results for each D ( * )0 X 0 mode. In general, the branching fractions are higher than theory predictions [5] based on the factorization hypothesis. This may be accounted for by additional corrections to the factorization models, or by non-factorizable effects, such as final state interactions.
Mode
Signal Yield Significance Efficiency(%)
+18.5 +11.6 −17.9 −12.5 7.9 1.93 2.9 Table 2 with 90% C.L. upper limits. We obtained an improved upper limit on B 0 → D + s K − and a limit of |V ub | < 0.0065, which is consistent with the PDG [7] value, |V ub | = 0.005.
Signal Yield Upper limit CLEO UL Theory pred. triangle [6] is challenging even with modern high-luminosity B factories. Recent theoretical work has demonstrated that φ 3 can be determined from B − → DK − decays by using the interference between the b → c and b → u processes, which are shown in Fig. 4 . The angle φ 3 can be extracted from B − → D 1,2 K − decays, where D 1 and D 2 are CP = + and − eigenstates, respectively. Assuming the absence of D 0 -D 0 mixing, the observables sensitive to CP violation that are used to extract the angle φ 3 are :
Observation of B
Here r denotes the ratio of the amplitudes, r ≡ A(B − →D 0 K − )/A(B − → D 0 K − ), and δ is the strong phase difference. Here, we report on a study of B − → DK − decays, where the D 0 meson decays into a flavor-specific state, K − π + , or into a CP = +1 eigenstate,
In order to identify B − → DK − (π − ) samples, we looked at the ∆E distributions shown in Fig. 5 for various modes. With the pion mass assumption, B − → Dπ − events peak at ∆E = 0, while the DK − peak is shifted to ∆E = −49 MeV. The signal yields are 12.3 ± 3.9 events with a significance of 4.3 for B − → D 0 (K + K − )K − and 4.9 ± 5.4 events with a significance of 0.94 for the
Using the signal yields in the D CP K modes, the 90% C.L. range for the asymmetry is determined to be −0.78 < A 1 < 0.94. The double ratio (R 1 ) is obtained to be R 1 = 1.39 ± 0.53(stat.) ± 0.26(syst.). The results for R 1 and A 1 are in good agreement with the Standard Model prediction. The continuum contribution is subtracted using data taken at energies below the threshold of BB production. Data are further divided into two data sets, with and without a high-momentum lepton tag. The high-momentum lepton tag suppresses the continuum background to a negligible level, and can be used as a tagging particle for future CP studies. 
Evidence of
B 0 → D + D * − decays.
Conclusion
We 
